(I) Introductory Paper by P. WATSON-WILLIAMS, M.D.
Two years ago a special discussion took place in this Section on the "Present Position of the Treatment of Purulent Discharge from the Frontal Sinuses."' Now we propose to consider more fully one of the points touched on in that earlier discussion-viz., "The Intranasal Operative Treatment of the same Affections." In the course of my introduction to the discussion, in 1911, I emphasized "the complete efficacy of these intranasal methods in a considerable percentage," maintaining that they are " more desirable methods of treatment than external operation, even if not resulting in absolute cure, provided the symptoms are not such as to make more drastic operative treatment really necessary." Since that time endeavours have been made to devise improvements in the technique of intranasal operations, and to overcome some disadvantages and certain risks inherent to the methods hitherto employed.
It may be taken as common ground (1) that whenever operative neasures are called for, an efficient intranasal operation, if that be possible, is to be preferred to external operation, unless (a) symptoms indicative of intracranial complications or of bone necrosis or osteomyelitis are present, (b) or there exist ocular complications, which render anything short of a complete radical operation a source of increased risk to the patient. (2) We are agreed on undisputed general principles (3) that we meet with cases of frontal sinusitis requiring no operation at all, while of those that do a certain percentage recover completely with simple catheterization after anterior middle turbinectomy (I do not propose to describe in detail these slight operative procedures which are universally recognized as being often efficient, and which we have all practised on many occasions); (4) we all realize that certain anatomical conditions must always impose limitations on the efficacy of any possible intranasal operation. We may, therefore, narrow down the discussion to a consideration of (1) the relative value of the various methods of operating intranasally for frontal sinus suppuration as measured by the increased percentage of cure or efficient relief afforded thereby; (2) their relative merit from the standpoint of safety.
HISTORrCAL SURVEY. Probably the pioneer in deliberately establishing drainage of the frontal sinus by an intranasal penetration of the frontal sinus was Schiiffer, when, in 1890, he published his method of penetrating the floor of the sinus at a point corresponding to the mnedial part of the nasal crest of the frontal bone-i.e., internal to the attachment of the middle turbinal plate. To reach this he introduced a stiff metal sound 2 mm. thick, or a stiff steel spoon-ended sound, passing it up between the middle turbinal and the septum along the posterior surface of the saddle of the nose, where it was made to pierce the frontal sinus floor. He operated in this way twenty-six times without mishap. Schaffer was followed by Winckler, who employed a straight sound, and by Lichtwitz, who used a straight penetrator, 1 mm. thick, and the latter reported successful penetration in three cases and failure in seven, after which he abandoned the procedure. In 1899 Spiess reported operation on eight cases. Experiments on the cadaver by Lichtwitz and Winckler render it very doubtful whether in these reported cases the frontal sinuses were really penetrated: both penetrated the cribriform plate in the course of their experiments on the cadaver. The same happened to Mermod, but unfortunately in a patient who died in consequence, in whom post-mortem examination showed that the frontal sinuses were practically non-existent. Hence the intranasal method was abandoned until, in 1905, it was revived by Fletcher-Ingals with this essential difference, that he aimed at enlarging the natural frontal tion of the crista nasalis, instead of making an entirely new and more medial opening at the anterior end of the olfactory fissure. In 1906, Halle, of Berlin, described his methods, which he thought would lover-
Two of Segura's raspatories and his three curettes (anterior, posterior, and lateral), the other lateral curette being the same reversed. Fletcher-Ingals's instruments were exhibited at the Laryngological Society of London by Dr. Dundas Grant a few years ago. They consist essentially of a pilot, or frontal sinus probe, which, after a previous anterior middle turbinectomy, is passed into the frontal sinus through the duct, and serves as a guide until it reaches the point of obstruction, when a burr is threaded over the pilot to burr an open way to the sinus of the same diameter as the burr-viz., 6 mm.; when the instruments are in position and current turned on the burr is gently pressed upwards and finally drawn forwards, and cuts its way into the frontal sinus in two or three seconds. With a packer he then introduces packing into the sinus: a strip of sterilized gauze, 1 in. wide, saturated with a 20 per cent. solution of zinc chloride. Finally, a gold drainage tube is slipped into the enlarged drainage canal, and the operation finished. The drainage-tube is retained automatically in position because it has a four-split end; this spreads on the solution of a gelatine capsule, which keeps these spreading ends together when introduced, a most ingenious device. Fletcher-Ingals's results in twenty-nine cases were cited in my previous introduction.' He claims that the operation could be performed in 95 per cent. of all chronic cases, provided the anterior end of the middle turbinated body has been removed, that healing is rapid, and that the operation will leave as large a canal as desirable. Ingals, writing to me a few days ago, stated that he had operated on between forty and fifty cases. One died fromn meningitis following injections of peroxide of hydrogen.
Max Halle introduces a probe as high as possible into the frontal cavity, and over the probe he slides a narrow protector of flexible nmetal which adjusts itself somewhat to the posterior wall of the sinus posteriorly. The probe is then removed, and he advances with a bore drill along the front of the protector in a forward and upward direction, taking care to keep close to the protector, and in this manner with a sharp-ended drill he drills away the anterior ethmoid cells, and higher up the nasal crest. When he has entered the sinus he further burrs down the nasal crest witb a blunt-pointed drill. In Halle's hands this method does not Proceedings, 1911, iv, p. 130. appear to have been attended with any untoward result, and he states it has always, when successful, made a very free entrance into the frontal sinus. Segura 1 has long advocated the intranasal operation, which he first performed early in 1905. His special instruments consist of a series of cutting sounds of different curve and thickness, flexible curettes which have their cutting edges in different directions, forwards, backwards, right and left ( fig. 1 ). The cutting sounds are passed up the nasal duct, after previous removal of the anterior end of the middle turbinal, and, having been entered as far as they will readily go, they are pulled forward as they are withdrawn, so as to curette away the fronto-ethmoidal cells and the nasal crest. After the fronto-nasal passage has been freed as much as possible the operation is finished by means of the cutting curettes, which further enlarge the canal in all directions, great care being taken when using the back-cutting curette. Segura states that he has operated in a large number of cases with uniformly good results, and in no case was there untoward result.
Others have used similar methods, notably Vacher, and also Sullivan, who some few years ago used the cutting sounds, made safer by having a smooth posterior border very similar to those designed this year and shown at the last meeting of this Section by Mr. Tilley,2 and by myself (in the skiagramn of a patient) ; this device, therefore, being by no means a new one. Good uses chisels to cut away the nasal crest, and wears down the reinainder as far as possible by means of a kind of curette.
One realizes then that much pioneer work has been done by those to whom our thanks are due for initiating an operation which greatly enlarges the natural frontal sinus passage, as distinguished from the now abandoned operation of making de n1ovo a new opening into the floor of the sinus through the roof of the olfadtory fissure. My own later methods of operation were due to a conviction that the methods of Ingals and Halle appeared too dangerous, while on the other hand the more usual method of removing the anterior end of the middle turbinal and clipping away the bulla and ethmoidal cells from the lower end of the fronto-nasal passage and thence working upwards were ineffectual in such a large proportion of cases. Diagram of the ethmoidal labyrinth and fronto-ethmoidal cells, showing the curved entry, A to *, of the old method of catheterization of the frontal sinus, as compared with the direct anterior method of entry advocated, D to *-i.e., the creation of a new artificial fronto-nasal passage. A, A, agger cells; PU, plate of the uncinate process; PB, plate of the bulla, B; PMT, plate of the middle concha; PC", and PC"", plates of the concha superior and concha suprema. frontal sinus ostium in the internal angular process of the frontal bone. To avoid confusion we may speak of these groups of cells lying in front of the middle turbinal as anti-conchal cells. The term "agger cells " (which are not always present) should be restricted, as heretofore, to cells in the agger.' The frontal sinus ostium is a I Developmentally, the agger cells arise in the fcetal turbinal of the uncinate process, termed by Killian the naso-turbinal. bony ring bounded in the front by the posterior margin of the nasal crest; the nasal crest projecting backwards forms the sloping. floor of the sinus in front of the ostium. The vertical plate of the middle turbinate descends from the under surface of the cribriform plate, which lies to its inner side above, and terminates below in the free convoluted margin of the middle turbinated bone. As the vertical plate forms the inner boundary of the anterior ethmoidal cells we tend to avoid risk of injury to the cribriform plate by retaining the vertical plate, restricting all operative measures to its outer side. The outer boundary of the Bone specimen showing the fronto-nasal passage with probe passing through; the dotted line shows the route of anterior entry through agger and other anticonchal cells. Note the "anterior entry " is well in front of the cribriform plate. ethmoidal labyrinth in this region is foimed by the lachrymal bone. The width of the potential passage between the inner and outer boundaries varies with the development of the intervening cells, but in its narrowest part corresponding approximately with the level of the inner canthus. I find it measures in the adult from 7 to 12 mm., and therefore the width of an instrument intended to clear the space of obstructive cells should never exceed 6 mm. It was necessary also to consider the relations of the lachrymal sac and canal to the operative tract. The lachrymal duct lies below the operation field, but the lower level of the sac corresponds to the agger nasi, and the upper limit of the sinus lachrymalis often reaches the level of the cribriform plate or the thick upper end of the nasal bone at its junction with the crista nasalis of the frontal bone. Hence it seemed safest to use blunt-nosed forceps to clip away the projecting walls of anti-conchal cells. In patients whose fronto-nasal passage is obstructed we may throw all the frontoethmoidal as well as the agger cells into one, thereby creating a direct opening to the frontal sinus ostium above or in front of the middle concha. It is surprising how free and large is the entry to the frontal sinus ostium which is at once obtained in this usually simple manner, and if the frontal sinus ostium is too small it may then be safely enlarged towards the front by partial removal of the nasal crest by fine burrs rather than by chisels, which would more readily enter the orbit, besides introducing a source of grave danger to a low-lying posterior frontal sinus wall.
It is assumed that the extent and depth of the frontal sinuses have been determined by skiagrams prior to operation.
THE OPERATIVE TECHNIQUE.
The operation based on these anatomical data is performed under either local or general ancesthesial with small cutting forceps, burrs, or rasps in the following manner (1) With small angular ethmoidal forceps engage the anterior margin of the middle turbinal at its point of attachment to the outer nasal wall. Cutting through this the forceps enter the anterior ethmoidal cells in front of the fronto-nasal passage (see fig. 6 ).
(2) Keeping to the outer side of the vertical plate of the ethmoid, clip away all the agger cells and the other anti-conchal cells right up to the crista nasalis ( fig. 7) .
(3) The anterior ethmoid cells lying behind or above the frontonasal duct, including the bulla ethmoidalis, are now removed by the forceps as far back as may be necessary.
(4) Using the larger forceps, the thicker projecting partitions of the cells are laid open and punched away. Only the blunt tip of the female blade can come in contact with the roof.
(5) The bougies ( fig. 13 ) are then passed into the sinus, so as It is no more painful than a septal submucous resection, and usually much shorter.
FIG. 5.
The author's spheno-ethmoidal angular forceps, made in two sizes. All the instruments are marked in inches from the tip, so that the precise distance from the naris that any instrument has been passed can be at once determiiined. to gauge the size of the fronto-nasal channel thus formed. Usually Nos. 18 or 19 will enter, sometimes 19-23, or 19-25. (The figures give the circumference in millimetres, hence 19 has a diameter of 6'05 mm., or i in. A 19-25 bougie measures 6 mm. in width and 8 mm. in anteroposterior diameter.) If such a large bougie will not enter, the bone corresponding to the nasal crest may be shaved away by the sliding cutting forceps ( fig. 14) till these large sizes can be introduced, or the crest reduced first by the smaller guarded burr, or a small-sized sharp raspatory ( fig. 8 ), till the passage admits the burr or forceps. When a No. 10 enters the sinus the bony boss can be burred away first with the 4 mm. wide burr until it enters the sin'us ( fig. 10 ). When the frontal sinus opening lies well to the outer side and tends to guide entering probes towards the orbital roof, unless contra-indicated by skiagram, it is well to draw the sliding forceps or burr towards the front so as to enlarge the frontal ostium to the front and inwards rather than towards the orbital roof outwards.
(6) With the small forceps, which now enter freely, the projecting walls of any remaining ethmoidal cells may be clipped away to render the passage more free. The author's frontal sinus bougies, two-thirds actual size; above, the round bougie, below, the swan-head ends. The sectional area of different sizes is also shown. Assuming the normal fronto-nasal duct to be 2 mm. wide, the passage of a 6 by 8 mm. bougie shows that the duct has been enlarged twelve times. The sliding cutting forceps, curved and straight, for attaching to the universal handle. a 6 mm. thick, or at least a 4 mm. thick bougie. This relatively simple procedure one may term the partial operation, as compared with the complete intranasal operation which involves reduction of the nasal crest by burring or other means. The complete operation is desirable when, with a large sinus, there is reason to believe polypoid degeneration flTUAL S ,E. O. om .auw exists, or when the partial operation fails to afford permanent relief, or when the simple removal of the fronto-ethmoidal cells leaves such a narrow entry that a larger artificial duct is required.
One advantage that may be claimed for this method of entry as compared with methods with unguarded burrs is that the mucous membrane is not stripped from the posterior and lateral walls of the new passage, for although the cell partitions are clipped away the mucous membrane of the cell bottom is mostly retaiined. Only anteriorly is the bone laid bare, and that for a strip about 6'5 mm. wide, and this can apparently recover itself by extension from the muco-periosteum on either side. Is it not better to have a 6 or 7 mm. wide passage which is lined with mucous membrane than a wider one which can only granulate over and which is much more liable to subsequent contraction?
A septal deflection, unless so pronounced and so situated that it is impossible to reach the operative field, should be left to be dealt with when the infected sinuses have recovered or are more healthy; if necessary the septum can be pushed over to the other side by a Killian speculum. I have operated successfully on a frontal sinus when a septal deflection concealed from sight the middle turbinal and every part of the operative field. After-treatment consists (1) In lavage of the sinus, first with saline solutions and weak peroxide of hydrogen and some mild antiseptic, such as colloidal or other silver preparations, iodine solutions, and so forth, and later with stronger solutions if necessary.
(2) In the passage of the largest bougie the canal will take comfortably, repeated at short intervals to prevent adhesions, and to insure the passage remaining widely open until the sinus has become healthier, or the discharges disappear.
(3) The use of vaccines, &c., has to be considered. But in cases of streptococcal infection it is always safer to give 30 to 50 c.c. of polyvalent antistreptococcic serum immediately before operating, and follow with sensitized vaccines.
(4) I prefer not to use a drainage-tube, and to avoid all packing of the sinus. Occasionally a small curette may be used in the sinus to remove polypoid mucous membrane.
FIG. 19.
Traced from AMosher's diagram to show, X, the point at which he carries his curette into the ethmoidal labyrinth.
If a sufficiently wide fronto-nasal passage to admit a bougie 15 mm. in circumference is obtained without cutting away the thick part of the nasal crest, and the sinus infection is recent, or there is no reason to believe that polypoid degeneration of the mucosal lining has occurred, I do not use a burr or other means for cutting away any part of the floor of the sinus unless subsequent observation seems to render this desirable. (Provided efficient drainage is maintained, and the patient has been relieved of pain, headache, and inconvenient discharge, only the lesser operative measures are performed.)
As regards results, statistics are, I think, of no value unless details of the history, symptoms, and complications are given, as well as a (2) the flap turned down ready to be tucked beneath the middle turbinate till the operation on the exposed frontoethmoidal area has been completed. description of the anatomical conditions encountered. In some cases of long-standing frontal sinus suppuration, with polypoid degeneration of the mucosa, and particularly in cases where extensive polypus formation in the region of the unciform process co-exists, the fronto-nasal passage is altogether abnormally large, and no symptoms beyond discharge may be present. Between these excessively large ducts and the very small tortuous channels which are particularly prone to determine the occurrence of an acute or chronic frontal sinusitis there is every degree of relative obstruction to the drainage of the sinus secretions. The co-existence of other sinus suppurations will also largely influence the results obtained by establishing good frontal drainage. from such factors, which are largely under control by intranasal operations, the anatomical arrangement of the ethmoidal cells in relation to the frontal sinus and its exit, and the size and extent of the sinus itself, must often render it impossible to obtain satisfactory results even though a large direct fronto-nasal passage can be made or already exists. I find that in my hospital clinic, and in private, fifty-one cases have been operated on by the anterior methods of entry described. One patient died, and though that death could not have been in any way due to the frontal sinus operation, it must be mentioned. In three cases external operation had to be performed in consequence of the failure to obtain relief by intranasal methods. In a considerable percentage an apparent cure resulted (in eleven out of twenty-two private cases that I can trace), in others relief has been such as to negative any question of an external operation. At least some of those cured would doubtless have been cured by the older method of intranasal lavage after removing the anterior end of the middle turbinal, &c. But there is no doubt in my mind that many of the cases completely relieved would have required external operation if efficient drainage had not been obtained by the later method of operation. The patient who died was admitted to the Royal Infirmary with an external fistula leading to a suppurating right sinus of several years' duration. I found he had double antral suppuration and polypi in each middle meatus on both sides. The anterior ethmoidal cells were freely opened, including the anti-conchal cells, the crest reduced by a rasp, and a double intranasal antral operation performed. The frontal sinuses admitted a No. 19 bougie very easily. I avoided exploring the sphenoidal sinuses as there The author's flexible metal frontal sinus ounalnus.
were no symptoms pointing to them, for with such extensive opening up of the other sinuses I wished to avoid increasing the operative field after a double intranasal antral sinus operation. Death, eight days later, was due to general septica3mia, but there was no trace of meningitis or of any probable source of infection from the frontal sinuses.1
Mosher, whose recent laborious researches on the applied anatomy of the frontal sinus and fronto-ethmoidal cells deserve our fullest recognition and thanks, has emphasized the clinical importance of the agger cells, and has devised a routine method for catheterizing the frontal sinus and exenterating the anterior ethmoidal cells. He states that " the point of attack is the agger nasi cell, if it is present and its mound can be recognized; if not, the upper part of the anterior end of the middle turbinate. The external guide is the inner canthus of the eye.
. The mastoid curette, with a long handle and a bowl about i cm. wide, is the most convenient instrument to work with.
Having located the mound of the agger nasi cells or, if it is not present, having brought into view the anterior end of the middle turbinate, the curette is pushed upward into the olfactory cleft with the cutting edge outward and aimied, and then pressed toward the lachrymal bone. If the curette is in the right place ( fig. 19 ) it easily enters the ethmoidal labyrinth. The curette has an allowable excursion varying witb the labyrinth of 2 cm. to 11 cm. If the curette is carried too far it enters the orbit. . . After the initial outward plunge the handle of the curette is brought into the line with the antero-posterior axis of the labyrinth. With the bowl up and the cutting edge downwards, the curette is carried backward and downward, until the bulla has been entered and destroyed.
This means a backward excursion of i in. . . . The loose part of the middle turbinate is now cut off with a conchotome. The cutting surface of the curette is now turned forwards and a little outward and brought forward until the flint-like posterior edge of the superior maxilla is encountered." I would here emphasize two points to be borne in mind: (a) While a very large percentage of frontal sinuses are easy to enter and to drain, it is just the remaining small percentage in which the anatomical conditions make it both difficult for the discharges to drain and for the operator to effect drainage, and we must judge of the merits of any operative measure by its efficiency in overcoming the difficult conditions in which other and perhaps simpler procedures cannot suffice. (b) External operation has proved very successful in curing frontal sinus suppuration without cosmetic deformity when the sinuses are small, and do not favour such large and free intranasal entry as, other things equal, the fully developed sinuses. With small sinuses there is less reason to avoid external operation, and therefore when efficient intranasal drainage is difficult to obtain there is less reason to avoid the more radical external operation and less excuse for exposing the patient to risks from intranasal operation.
Since writing the above I have been enabled, by the courtesy of Max Halle, to bring to your knowledge his most recent modified operation, hitherto unpublished, and the fact that he has felt it desirable to improve on his published method shows that he too has realized the risks of his previous operation. The following paragraphs are translations from Halle's letter to me: " An incision is made through the mucosa and periosteum, on the agger nasi, immediately in front of the middle turbinal, beginning as high up as possible in and descending alongside the frontal edge of the turbinal, to end in the middle meatus close to the head of the turbinal. From the upper end of the incision the cut is carried by the lateral nasal wall as far as the nasal bridge, and thence descending in a curve to end in the vicinity of the upper edge of the inferior turbinal (figs. 22, 23). The resulting flap is detached from above downwards, and is turned back and held by a small pledget under the middle turbinal. Now the edge of the middle turbinal is detached, and after that the agger narium is chiselled away. One may chisel laterally rather far without the least danger. In this way the foremost ethmoid cells are laid bare; the ethmoid bone is now cleared with suitable instruments. By this process one can-anyhow in all suitable cases examined by me up to nowintroduce a probe into the frontal cavity with the greatest safety. This is-I always lay great stress on the point-the preliminary condition for intranasal operation, should the opening already obtained not suffice. In the latter circumstances, the opening adinits my smallest pear-shaped burr with blunt rounded top; it only cuts when led downwards. The floor of the frontal sinus is now burred away, first with small and then with larger burrs. The cavity is exposed widely, and one can not only see into it, but also probe it thoroughly, and, if necessary, remove the diseased miucosa entirely with my sharp pliable spoons. The great advantage of the present method is that one can avoid the sharp burrs before used, and which had to be covered with a protector to force a way into the cavity. At the end of the operation the flap is laid into the deeply created cavity of the lateral wall. I have up to now operated in forty-eight cases in the old and the new method, and I have not been unsuccessful in any single instance."
My own mnethod of exenteration would, I think, be easier to perform, and, in my hands, safer than Halle's or Mosher's or Tilley's, which closely follows the latter. I feel, too, that with an infective purulent discharge we should avoid opening up a bare tract so close to the cribrifornm plate, and I therefore always keep intact the upper part of the vertical plate, which is the first part that Mosher destroys.
I have, as an outcome of Halle's flap, quite lately tried making a flap of muco-periosteum by making an incision at the highest point one could reach above the point of attachllment of the middle turbinal, carrying the incision down in front of the middle turbinal to the level of its lower margin, then straight forwards and upwards to end below and in front of the agger nasi, the resulting flap being detached and held against the septum until the end of the operation, when it should be replaced. There was no difficulty in getting it to reunite in situ, but, except in rare cases, where the nasal passage is much narrowed by an inward projecting posterior margin of the nasal process of the superior maxillary bone, I find it offers no advantage ( fig. '24) . I would like to add a word of thanks to the Librarian of the Society who has greatly facilitated the preparation of my introductory paper by looking out numerous references on the subject and placing at nmy disposal the various publications which the Library of the Society contains.
PATIENTS DEMONSTRATED AT THE MEETING OF THE SECTION.
Example of the " Incomplete " Operation: Subacute Case, withi Nose too Narrow for Inspection of Operatic Field; Operationi at One Sitting; General Anwsthesia.
Mr. F. B. On January 15, 1914, was seen, in consultation with Dr. Visger, for mastoiditis with view to operation. Symptomlls of acute mastoiditis of two weeks' duration-but he had a similar slight attack twelve years before. Had suffered from right supraorbital neuralgia during December, 1913; pus seen in middle meatus far back, at times cacosmia. Right antral exploration with suction syringe yielded pus. Skiagram showed right frontal sinus blurred.
Right antral intranasal operation, with partial removal of posterior border of nasal process as it encroached on and narrowed the nasal passage. Anterior entry of right frontal sinus by removal of frontoethmoidal cells enabled a 6 mm. thick bougie to enter freely. Antral pus film, G. P. streptococci; somne phagocytosis. Antral pus culture, G. P. streptococci; no staphylococci. At the time of operation 50 c.c. of antistreptococcic serum were injected. Sensitized streptococcal vaccines (autogenous) followed, dosage 75 million up to 450 million.
The ear simply treated with H202 and glycerine of carbolic acid. Discharge almost ceased. No headaches since the operation.
The patient can pass a bougie into the sinus and lavage hinmself.
